Inhibition of macrophage nitric oxide production by arachidonate-cascade inhibitors.
We examined whether inhibitors of the arachidonic acid cascade inhibited nitric oxide (NO) production, as measured by nitrite concentration, either in macrophages or by their cytosolic fractions. Nitrite production by peritoneal macrophages from mice receiving OK-432 treatment was significantly inhibited by phospholipase A2 inhibitors [dexamethasone and 4-bromophenacyl bromide (4-BPB)], lipoxygenase inhibitors [nordihydroguaiaretic acid (NDGA) and ketoconazole] and a glutathione S-transferase (leukotrienes LTA4-LTC4) inhibitor (ethacrynic acid). However, caffeic acid and esculetin, inhibitors of 5- and 12-lipoxygenase respectively, were not inhibitory. On the other hand, indomethacin, a cyclooxygenase inhibitor, slightly inhibited whereas another inhibitor, ibuprofen, did not. Inhibition of the nitrite production by dexamethasone, 4-BPB, NDGA and ethacrynic acid was also demonstrated when the macrophages were restimulated ex vivo with OK-432 or with lipopolysaccharide. The inhibitory activity of dexamethasone, NDGA and ethacrynic acid was significantly reduced by ex vivo restimulation with OK-432, whereas that of 4-BPB was hardly affected. Furthermore, the inhibitory activity of dexamethasone, NDGA and ethacrynic acid was much higher when the macrophages were continuously exposed to the agents than when they were pulsed. Meanwhile, inhibition by 4-BPB was almost the same with either treatment. In addition, the inhibitory activity of these agents was not blocked with L-arginine, a substrate of NO synthases, or with arachidonate metabolites (LTB4, LTC4 and LTE4). Ethacrynic acid and 4-BPB, but not dexamethasone and NDGA, also inhibited nitrite production by the cytosolic fractions from OK-432-restimulated peritoneal macrophages, and the inhibitory activity of 4-BPB was superior to that of ethacrynic acid. These agents, however, did not inhibit nitrite production from sodium nitroprusside, a spontaneous NO-releasing compound. These results indicate that dexamethasone, 4-BPB, NDGA and ethacrynic acid inhibited the production of NO by macrophages through at least two different mechanisms: one was inhibited by dexamethasone, NDGA and ethacrynic acid and the other by 4-BPB. Furthermore, 4-BPB and ethacrynic acid directly inhibited the activity of the NO synthase in macrophages, suggesting that the agents work by binding to the active site(s) of the enzyme.